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The hallmark of stem cells is their ability to self-renew meanwhile
capable of producing numerous differentiated daughter cells. Pre-
viously, we identiﬁed the ARGONUATE/PIWI protein family to be
essential for stem cell self-renewal in diverse organisms. This protein
family can be divided into ARGONUATE and PIWI subfamilies. Recently,
we and others discovered that the PIWI subfamily proteins interact with
a novel class of non-coding small RNAs thatwe named PIWI-interacting
RNAs (piRNAs). We have isolated over 50,000 species of piRNAs from
the mouse and over 13,000 species of PIWI-associated piRNAs from
Drosophila. They are mostly 26 ~ 3–32 nucleotides in length, and are
abundantly expressed during spermatogenesis. Individual piRNAs
frequently correspond to intergenic and repetitive sequences. In
addition, a small number of piRNAs correspond to exonic and intronic
sequences. This broad genomic distribution of piRNAs implicates their
potential involvement in diversemechanisms of gene regulation during
spermatogenesis. Our work suggests that PIWI subfamily proteins and
speciﬁc piRNAs are involved in epigenetic programming as well as the
regulation of mRNA stability and, possibly, translation. In collaboration
with Brent Brower-Toland and Sarah Elgin (Washington University), we
showed that the epigenetic regulation involves PIWI interaction with
HP1a, and likely other factors. Such regulations are involved in
controlling the self-renewing division of germline stem cells and
other gametogenic events in Drosophila and mammals.
doi:10.1016/j.ydbio.2008.05.048
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Regulation of ES self renewal and pluripotency by Foxd3
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The Foxd3 forkhead transcription factor is required formaintaining
pluripotent cells in the early mouse embryo and for the establishment
of murine embryonic stem (ES) cell lines. To dissect the role of Foxd3
in ES cell maintenance, we derived ES cell lines from blastocysts that
carried two conditional Foxd3 alleles and a Tamoxifen (TM) inducible
Cre transgene. TM treatment produced a rapid and complete loss of
Foxd3 mRNA and protein. Foxd3-deﬁcient ES cells maintained a
normal proliferation rate but displayed increased apoptosis, and
clonally dispersed ES cells were unable to self-renew. Under either
self-renewal or differentiation-promoting culture conditions we
observed a strong, precocious differentiation of Foxd3 mutant ES
cells along multiple lineages including trophectoderm, endoderm and
mesendoderm. This profound alteration in biological behavior
occurred in the face of continued expression of factors known to
induce pluripotency including Oct4 (Pou5f1), Sox2, Nanog, c-Myc, and
Klf4. We present a model for the role of Foxd3 in repressing
differentiation and maintaining self-renewal of ES cells, in which
it functions as a fundamental downstream effector of the tran-
scription factor network that initiates stem cell pluripotency.
This work is funded by NIH grant HD36720 to P.A. Labosky.
doi:10.1016/j.ydbio.2008.05.049
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Gata3 regulates stem cell self-renewal and differentiation in the
extraembryonic lineage during mouse development
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Mouse embryonic stem (ES) cells can generate all cell types of
the mouse body, but have lost the ability to form extraembryonic
tissues. This restriction in potency is a consequence of the extra-
embryonic/embryonic lineage decision that occurs prior to the
establishment of ES cell progenitors in the embryo. The molecular
mechanisms regulating this ﬁrst lineage decision are not entirely
clear, but the transcription factor Cdx2 plays a central role in the
extraembryonic lineage and associated trophoblast stem cells, in
part by repressing genes essential for ES cell fate such as Oct4 and
Nanog.
doi:10.1016/j.ydbio.2008.05.050
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Stem cell renewal and lineage selection in mammalian epidermis
Fiona M. Watt
CRUK Cambridge Research Institute, Cambridge, UK
Mammalian epidermis is maintained throughout adult life by self
renewal of stemcells anddifferentiation of their progeny.Wnt signalling
is one of the pathways that controls the size of the stem cell
compartment and regulates lineage selection. Activation of beta-catenin
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